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President-J. A. CHOLMELEY, F.R.C.S. [March 22, 1958] MEETING AT THE NORFOLK AND NORWICH HOSPiTAL, NoRwICi Sudeck's Atrophy and the Shoulder-hand Syndrome By J. G. TAYLOR, F.R.C.S. SUDECK'S atrophy and the shoulder-hand syndrome I believe to be related conditions. I shall discuss 10 cases of Sudeck's atrophy and 6 of the shoulder-hand syndrome. Though this is a small series it may be of interest to describe the clinical features and the results.
Since Sudeck's description of acute bone atrophy in 1900, most of the papers on the subject have come from Continental or American writers who have used a variety of descriptive titles. Many of those papers have emphasized the gravity of the prognosis in untreated cases, and have advocated operative treatment. A notable exception is the recent one by Piewes (1956) in which he shows that Sudeck's atrophy responds to conservative treatment if commenced within six weeks of the onset of symptoms.
The shoulder-hand syndrome was described by Steinbrocker in 1947, and in a more detailed study in 1948 in (Steinbrocker et al., 1948 he noted the relationship of this syndrome With' Sudeck's atrophy. Sudeck's atrophy is an abnormal reaction of a limb, usually the extremity, to injury. It occurs most commonly afterinjury in the vicinity of the wrist or ankle joints' and has been described as a complication of almost every form of trauma, often trivial. In this series fracture of the lower end of the radius was the usual preceding injury. There are four characteristic features of the condition: loss of motor function of an extremity, pain out of proportion to the causal lesion, vasomotor disturbance, and osteoporosis. After the causative injury there is usually early swelling with difficulty in maintaining finger or toe movements; there is increasing and persistent diffuse pain in the hand and wrist (or foot and ankle) which is not relieved by immobilization; the extremity becomes hot, red and puffy with loss of the normal fine creases in the skin; hyperiesthesia or par2esthesia may be present; there is increasing stiffness of hand or foot in which spasm seems to play a part. The rapidity of onset is variable-when the complication follows a Colles' fracture'the symptoms may declare themselves soon after the injury or not become manifest until after the plaster is removed. Accompanying the acute stage of the disorder there is osteoporosis which is obvious at about six weeks in a comparative radiograph. The osteoporosis affects the cancellous tissue of the carpus, the lower ends of the radius and ulna and the extremities of the metacarpals and phalanges, and later their shafts ( Fig. 1A ). In the foot the corresponding bones are affected ( Fig. 2A ). The osteoporosis is at first patchy, giving a mottled appearance, but as it progresses it becomes more uniform, the trabecular structure of the bones becomes indistinct and the cortices are thinned.
The pain and loss of function persist or become worse, but the vasomotor phenomena tend to alter in character within the weeks and months after the initial injury so that the hot dry hand becomes cold and moist and the skin acquires a shiny atrophic appearance. Thickening may occur in the palmar fascia. Sometimes the'dystrophy may be accompanied or followed by a homolateral painful, stiff shoulder. In most cases the pain gradually lessens after a variable interval, the skin temperature and appearance return slowly to normal and movement improves. In my experience recovery with little or no disability is usual within a year to eighteen months. Grievous residual disability seems to be uncommon in this country, though it can follow the occasional severe case, especially when the patient acquires a fixed mental attitude of chronic invalidism. The osteoporosis may persist long after clinical recovery (Figs. 1B and 2B).
The shoulder-hand syndrome is a more extensive disability affecting the upper limb, in which a painful stiff shoulder is followed and accompanied by swelling, pain, stiffness and osteoporosis of the hand, similar to the changes described as Sudeck's atrophy. Sometimes the disability of the hand may precede that of the shoulder (Fig. 3 ). Like Sudeck's atrophy the shoulder-hand syndrome tends to fall into three stages. For the first few weeks or months there is a painful, stiff, tender shoulder and a hypertmic swollen, painful hand with smooth taut skin and limited finger movement. Sometimes, however, the hand may be cold, purple and sweating. Thereafter the disorder may resolve, or diffuse pain in the shoulder and arm may persist with increasing atrophic changes, stiffness and osteoporosis of the hand, but decrease of swelling, and coldness instead of heat. The final stage is one of permanent disability from stiffness and sometimes persistent pain. The development and progress of the disorder from one stage to another are gradual, but it may resolve spontaneously during its course.
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The shoulder-hand syndrome sometimes follows known injury such as a tear of the rotator cuff, but it has been observed also after myocardial infarction, hemiplegia, cervical nerve root irritation or herpes zoster. It is of interest that Osler in 1898 noted a "shoulder motor disability" after anginal attacks.
There is obvious similarity between Sudeck's atrophy and the shoulder-hand syndrome, and of the 9 cases of Sudeck's atrophy of the hand reviewed in this paper, some degree of pain or stiffness of the shoulder occurred in 5. It is tempting to support a theory of a common type of mechanism.
FIG. 3.-Shoulder-hand syndrome: photographs illustrating restriction of movement of right shoulder, and the swollen stiff right hand. (The normal left hand is shown for comparison.) Analysis ofcases.-The clinical material presenting Sudeck's atrophy: 10 cases. One patient had both hands affected with an eighteen month interval. The incidence of the condition is difficult to assess: during a four-year period when 8 of these cases were seen, the occurrence was 1:550 of all new cases of bone or joint injury attending that particular fracture clinic; Plewes mentions an incidence of 1:2,000 of accidents of all kinds attending the Luton Accident Service; on the other hand in the past three years I have seen only a single case in the Fracture Service of a hospital with a yearly attendance of 2,000 to 2,500 new patients; so there seems to be considerable geographical variation in the incidence.
Of the 10 cases in this series, 9 were in women and affected the hand, 8 after fracture near the wrist; one after a soft tissue injury and operation to the hand. A feature common to all these cases was early swelling and/or difficulty in maintaining finger movements. In the remaining case a man's foot was affected after what seemed to be a vascular complication following a fracture of his tibia; soon after being allowed up with a toe-to-groin plaster and crutches, he experienced severe pain and swelling of the foot; when the plaster was removed from the dorsum of the foot, petechial haemorrhages were observed and the skin was dusky in colour, although the dorsalis pedis pulse was palpable. From then on the foot began to show the typical changes of Sudeck's atrophy ( Figs. 2A and B ). 6 cases of shoulder-hand syndrome were studied. In 4 the disorder was preceded by injury to the shoulder, in 1 a cardiac infarct preceded the condition, and in 1 no 2etiological factor was found and the hand was affected before the shoulder.
Treatment.-The principles of treatment of Sudeck's atrophy and of shoulder-hand syndrome are the same. In this series of cases elevation was employed to reduce swelling of the hand and the patients were instructed to perform such finger, hand and shoulder movements as they could do themselves without increasing their pain. It was found that during the stage of spontaneous pain frequent physiotherapy in the form of heat and intensive active exercises aggravated the symptoms, and was therefore discontinued. When the phase of diminishing pain had been reached, wax baths, and active exercises became of value in restoring movement. This observation conforms with a number of authors, but recently Plewes has advocated early treatment by heat and active exercises using a specialized technique of hot wax and a polythene glove, followed by active exercises in a hot air cradle.
In 5 of the more severe hand cases and-2 shoulder-hand syndromes, repeated sympathetic ganglion block by local anxsthesia was carried out. In 1 hand case only was there convincing permanent improvement following the procedure-in the other cases the improvement each time was only temporary. Because of this temporary relief without permanent improvement, in the worst shoulder-hand case cervical sympathectomy was advised but refused by the patient who went on to suffer a permanent disability.
A short intensive course of cortisone or ACTH may be of value, and has been advocated. My experience, however, is limited to 2 cases of shoulder-hand syndrome and 1 of Sudeck's atrophy; in the former pain was relieved temporarily during each course of treatment but relapsed afterwards; in the latter, two short courses of cortisone were followed by great improvement and eventual recovery.
One shoulder-hand syndrome which had succeeded a cardiac infarct responded favourably to hydrocortisone injections into the shoulder.
Results.-The outcome in this series of cases of Sudeck's atrophy and shoulder-hand syndrome is considered to be reasonably satisfactory (Table I) . 1 at 10 months 1 at 2 the wrist (average recovery years plus period 10 months) 1 following soft tissue in-1 at 7 months jury to the hand 1 case in the foot after 1 at 2 years fracture of the tibia 6 cases of shoulder-hand syndrome:
4 following injury to the 3 1 at 2 shoulder (average recovery years plus period 6 months) 1 following cardiac infarct 1 1 of no discovered etiology 1 at 2 years In only 1 case of Sudeck's atrophy did severe disability persist, that of a woman with an unsatisfactory psychiatric background; 3 patients had slight disability; 6 had none and the average time for their full recovery was ten months.
Of the 6 patients with the shoulder-hand syndrome 4 made a complete recovery; 1 has slight residual stiffness but is at work and 1 had severe shoulder and hand disability after two years.
These cases are too few to be of statistical significance but they do suggest either that prognosis after relatively simple treatment is better than has been suggested by many Continental and American authors or that cases as severe as theirs are uncommon here.
It is probable, however, that in severe cases of shoulder-hand syndrome there is a greater risk of permanent disability than in Sudeck's atrophy of the hand alone which in most cases tends to spontaneous recovery. If in the shoulder-hand syndrome ACTH or cortisone therapy is ineffective and repeated sympathetic ganglion block only of temporary benefit, then early consideration to cervical sympathectomy should be given.
A diagrammatic film was shown of this operation describing the new posterior approach. The operation is designed for use in unilateral arthritis of the hip-joint. Deformities of the joint are corrected beforehand by doing an adductor tenotomy if necessary-this usually corrects the tendency to flexion deformity as well. External rotation deformities are corrected at the time of operation by doing a posterior capsulectomy.
The patient is operated on lying on his face and the hip-joint is approached by a posterolateral incision. The joint is fixed by a long Smith-Petersen nail driven through the neck and head of the femur into the ilium without opening or dislocating the hip-joint. A 5-in. tibial graft is inserted through drill holes in the femur into the ischium and a plate is fixed to the outer end of the nail fixing the graft and preventing a fracture of the femur at the site of insertion of the graft. There is rigid three-dimensional fixation of the joint and the graft being in compression tends to unite and enlarges with time.
Patients are allowed up two weeks after the operation and knee movements are usually regained in four to six weeks, weight bearing being allowed at the end of this time.
The result of a personal series of 50 patients operated on between 1948 and 1954 showed a sound fusion in 94%.
II.-Thoraco-scapular Arthrodesis (film)
This operation has been used three times for the rare condition of selective paralysis of the thoraco-scapular muscles. The scapula is fixed to the posterior thoracic cage by screwing three tibial strut grafts to the fourth, fifth and sixth ribs posteriorly. Sound bony union occurred within three months in all three operations. 
